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(57) Abstract: The invention relates to the field of molecular biology, molecular genetics, and biotechnology and can be used 
£J for purposes of genotherapy as well as in agriculture, industrial biotechnology for-gene specific silencing of genes whose 
^ expression promotes the development of different diseases and infringes upon a process for producing a required product. The 

invention proposes a method for modifying the genetic characteristics of organisms by means of RNA interference resulting in 
^ the gene-specific silencing of the selected gene with the aid of RNA molecules. The molecules are synthesised in vitro using the 

RNA molecules which are complementary in a parallel direction with (pcRNA) mRNA of the selected gene which are 
© synthesised in vivo or in vitro on an artificial sequences of DNA which possesses a mirror-symmetrical sequence of nucleotides 
Q in respect to the sequence of the gene nucleotides. The invention provides a general approach to the modification of the genetic 
^ characteristics of an organism based on the biological characteristics of mirror-inverses of the nucleotide sequences being 
^ achieved through RNA-interference which brings about gene-specific silencing. 
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(57) Pe<{iepaT: H306pCTeHHe OTHOCHTCfl K 06naCTH MOJieKyJIHpHOH 6H0J1OTHH, MOJieKyjlflpHOH 

reHeTHKe h 6noTexHOJiorHH h MoaceT 6brrb HcnoJii>30BaHO jxna uejien reHOTepanHH b 
McziHUHHe, a TaioKe b ccjilckom xo3«ficTBe h b npoMtiiiJJieHHOH 6HOTexHOJiorHH jinn reH- 
cneuH(J)HHecKoro caiiJieHCHHra Tex reHOB, 3Kcnpecciw KOTopbix cnoco6cTByeT pa3BHTHK) 
Tex hjih HHbix 3a6ojieBaHHH hjih HapymaeT npouecc Hapa6oTKH Heo6xoflHMoro npoflyjcra. 

Ilpe^JiOHceH cnoco6 H3MeHeHna reHeraHecKHX cbohctb opraHH3MOB nyreM PHK- 
HHTep(J)epeHimn, npHBO^men k reH-cneEtH<J)HHecKOMy canjieHCHHry Bbi6paHHoro reHa c 
noMomtK) MOJiexyji PHK, CHHTe3HpoBaHHbix in vitro, npn 3T0M HcnoJii>3yK)T MoneKyjibi 
PHK, KOManeMeHTapHbie b napajwejibHOM HanpaBneHHH (iikPHK) mPHK Bbi6paHHoro 
reHa, KOTOpwe CHHTe3HpyiOT in vivo hjih in vitro Ha HCKyccTBeHHOH nocjieaoBaTejibHocTH 
flHK, HMeiomefi 3epKajibHO-CHMMeTpHHHyio nocjieaoBaTejibHocTb HyKJieoraflOB no 
oTHOiueHHK) k nocjieAOBaTejibHOcrH HyioieoTHaoB reHa. 

H3o6peTeHHeM npejmoxceH o6dihh uojxxojx k H3MeHeHHK> reHeTHHecieHx cbohctb 

OpraHH3Ma, OCHOBaHHblH Ha 6HOJIOrHHeCKHX CBOHCTBaX 3epKaJlbHbIX HHBepCHH 

HyieneoTHflHbix nocjie^oBaTejibHOCTeii h peanH3yiomHHca b PHK-HHTepcJ)epeHUHH, 
npHBOzwuieii k reH-cneim<J)HHecKOMy caiineHCHHry. 
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Cnoco6 M3ivieH6HHH reHeTHMecKHX cbohctb opraiiM3Ma 



06nacTb TexHMKM 

H3o6peTeHHe othochtch k o6jiacra MOJieicyjiflpHOH 6HOJiorHH, MOJieicyjiflpHOH 
5 reHeTMKe h 6HOTexHOJiorHH h mokct 6trrb Hcnojib30BaHO jxnn uejiefi reHOTepamiH b 
Me^HUHHe, a TaioKe b ceJibCKOM xo3HHCTBe h b npoMbiuuieHHOH 6HOTexHOJiorHH oth reH- 
cneuH(J)HHecKoro cafineHCHHra Tex reHOB, 3KcnpeccHH KOTOpbix cnoco6cTByeT pa3BHTHK) 
Tex hjih hhmx 3a6oJieBaHMH hjih HapymaeT npouecc Hapa6oTKH Heo6xoflHMoro npoflyicra. 

10 YpOBeHb TeXHHKH 

H3Becrabi pa3Hbie cnoco6bi H3MeHeHH* reHeraHecKHx cbohctb opraHH3Ma. Oahh 
H3 hhx npe^nojiaraiOT noBpeameHHe caMoro reHa. K hx HHCJiy othochtch Taic 
Ha3biBaeMbiii "HOKayr" reHOB. 3th noaxoflbi npeanojiaraiOT BHeceHHC noBpeacaeHHH 
(MyrauHH) b Bw6paHHOM reHe b KJieTKax 3apozibiiijeBoro nyra hjih b ctbojiobux Knencax h 

15 no3TOMy aajiefco He Bcer^a Moryr Hcnojib30BaTbca AJia h3mchchhh cbohctb pa3BHBiuerocfl 
opraHH3Ma [L.V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 1999, vol. 69, p. 217; 
J. Osada, N. Maeda, Methods Mol. Biol., 1998, vol.110, p. 79]. 

B nocjieflHHe ro^bi Bbi3MBaeT noBbiuieHHbm HHTepec apyroH no,axo,a k H3MeHeHHK> 
reHeraqecKHX cbohctb opraHH3Ma - Hcnojib30BaHHe PHK-HHTepc|)epeHaHH, npHBOxt^meH k 

20 reH-cneuH^JHHecKOMy caftjieHCHHry, npn kotopom reH He noBpeae^aeTOi, a H3MeH*eTca 
ero peryjiHUHA [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, voU3, p.139]. PHK-HHTep(})epeHUHfl MoaceT 
Hcnojib30BaTbCH nnx reH-cneuH(})HHecKoro canjieHCHHra Ha jno6bix craflHax pa3BHTHH, b 

TOM HHCJie H flJIfl H3MCHeHHH CBOHCTB B3pOCJIOTO OpraHH3Ma. TlOBblUieHHOe BHHMaHHe K 
25 HCCJiejlOBaHHHM PHK-HHTep$epeHUHH CBH3aHO C TeM, HTO OHH n03BOJIHJIH CJiyHaHHO 

o6Hapy)KHTb paHee HeH3BecTHbie apeBHne \iexaHH3Mbi tchhoh perynmuHH. 

OH3HOnorHHeCK2W pOJIb 3THX MexaHH3MOB MO)KeT 3aKJIK)HaTbCH B H3MeHeHHH B JIOKaJlbHblX 

crpyKTypax xpomocom, bo bjihshhh Ha aKTHBHOCTb TpaHCKpnnuHH, Ha npoueccHHr mPHK, 
ee TpaHcnopT b UHTonjia3My h Ha ee CTa6n jibHOCTb . 
30 K HacTOHuieMy BpeMeHH PHK-HHTepcJjepemtfDi, npHBoaama* k reH- 

cneuH(J)HHecKOMy caiuieHCHHry, onncaHa Ha pa3JiHHHbix opraHH3Max - HeMaToae, 
flpo30(J)HJie, rpH6ax, pacTeHwix. 



WO 01/42443 PCT/RUOO/00504 

2 

H3BecTeH cnoco6 H3MeHeHHK reHeTHnecKHX cbohctb opraHH3Ma, ocHOBaHHtifi Ha 
PHK-HHTep(J)epeHimH c Hcnojib30BaHHeM ajm 3toh uejiH aHTHCMbicjiOBofi PHK (acPHK), 
KOTopan KOMnjieNieHTapHa b aHranapajuientHOM HanpaBJieHHH mPHK Bbi6paHHoro reHa, 
CHHTe3HpyeTCK in vitro h bboahtc* b opraHH3M [A. Fire, S-Q. Xu, M.K. Montgomery, S.V. 
5 Kostas, S.E. Driver, CC. Mello, Nature, 1998, vol. 391, p. 806]. 

OnHcaHHbiii cnocoS ocymecTBJunoT cjieayiomHM o6pa30M: 

1. Bbi6HpaK>T reH, aKTHBHOCTb Koxoporo HeacejiaTejibHa; 

2. Totobht reHeTHHecKyio KOHCTpyKUHK), b KOTOpofi aaHHbiH reH HJ1H 
cooTBeTCTByromaji eMy k#HK 

10 (nocjie,aoBaTejibHOCTb, cooTBeTCTByioiuaa mPHK), T.e. npHpoflHaa fl^HK, 
opHeHTHpoBaHa b npoTHBonoJio^cHOM HanpaBJieHHH h hbxojxwtcx. noj\ KOHTponeM 
HjoKHoro npoMOTOpa. 3thm o6ecneMHBaeTc^ TpaHCKpHimH5i He3HanameH uenH reHa. 
J\nx nojiyneHHH KOHcrpyicuHH Hcnojib3yK)T pa3Hoo6pa3Hbie Beicropbi, KOTopbie Moryr 
coaep^caTb nocjieflOBaTejibHocra .flHK, BaacHbie ajih ceneiajHH TpaHC(j>opMaHTa, ana 

15 3(J)4)eKTHBHOH 3KcnpeccHH nepeBepHyroro reHa h juia "npaBHJibHoro BnHCbiBaHHa" 

KOHCTpyKIlHH B XpOMOCOMHbie flOMeHbi; 

3. Ha nojiyneHHOH KOHCTpyKUHH in vitro CHHTe3HpyioT h bboaht b opraHH3M acPHK c 
noMombio pa3Hbix MeTOflOB (sjieiaponopauHH, HHbeKUHH, per os). 

CymecTBeHHbiM HeaocTaTKOM 3Toro cnoco6a H3MeHeHHH reHeTHHecKHX cbohctb 
20 opraHH3Ma c noMombio PHK-HHTep4>epeHUHH aBJiaeTca to, hto npn Hcnojib30BaHHH 
KOHCTpyKHHH, npe^Ha3HaqeHHbix nnx cHHTe3a acPHK b pe3yjibTaTe nepecTpoeK MoaceT 
npoH30HTH peBepcHH, T.e. npeKpaTHTca 3KcnpeccHH acPHK h HanHeTca cHHTe3 
nocjie^OBaTejibHOCTH cooTBeTCTByiomeH uenn mPHK. T.e. bmccto noaaBJieHHH 
aKTHBHOcra Bbi6paHHoro reHa mo>kho nonyHHTb ero aKTHBHpoBaHHe. CHHTe3 uenn mPHK 
25 MoyKQT TaioKe HanaTbCH H3-3a Toro, hto b MecTe HHcepuHH KOHCTpyKUHH Moryr OKa3aTbca 
nocjiejiOBaTejibHocTH xo3flHHa, HMeioiune npOMOTopHyio aKTHBHOCTb b uenH, 
cooTBeTCTByioHieH uenn mPHK. BepoaTHOCTb TaKHX co6hthh BbicoKa. 

HaH6onee .aeMOHCTpaTHBHO BbicoKaa b epoflTHO CTb peBepcnn nozrrBepacfleHa 

pa60TaMH C TpaHCreHHblMH OpraHH3MaMH . KO HCTpyKUH H npH 3T0M BBOflHJlHCb c 

30 npoiHBonoJiOHCHOH uejibK) - flo6HTbca 6oJibiueH aKTHBHOcra KaKoro-™6o reHa. OflHaico, 
peBepcHH b pe3yjibTaTe cnoHTaHHoro aKTHBHpOBaHH* TpaHCKpnnuHH c 
npoTHBonojioacHOH uenn npoBO^HJiH He k yBejiHHeHHK) aKTHBHOcra reHa, a k nojiHOMy ee 
np,aaBJieHHK), T.e. k reH-cneun(j)HHecKOMy cafijieHCHHry b pe3ynbTaTe PHK- 
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HHTep4)epeHUHH [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. 

CymHocTb moQpeTeHHH 

5 ripeflJiO)KeH cnoco6 H3MeHeHHH reHeranecKHX cbohctb opraHH3Ma nyreM PHK- 

HHTep4>epeHUHH, npHBOMinefi k reH-cneuH(J)HHecKOMy cafijieHCHHry Bw6paHHoro reHa c 
noMOiUbio MOJienyji PHK, cHHTe3HpoBaHHbix in vitro, BKJiioHaioiUHH ncnoni>30BaHHe 
MOJieKyn PHK, KOMnneMeHTapHbix b naparuiejibHOM HanpaBJieHHH (nKPHK) mPHK 
Bbi6paHHoro reHa, npn 3tom nKPHK cnHTe3HpyK)T in vivo hjih in vitro m HCKyccTBeHHofi 
10 nocJiezioBaTenbHocTH #HK, HMeiqmeH 3epKajibH0-cHMMeTpH4HyK> nocjienoBaTejibHocrb 
HyiciieoTH^OB (3epKantHaH HHBepcHa) no oTHomeHHio k nocjieaoBaTenbHocTH 
HyKJieoTHflOB reHa. 

IlepeneHb <Jmryp 

15 Onr. 1 npHBojiHT aaHHbie o cTpyicrype J^HK-koh cTpyKiiHH , co^ep^cameH 

3epKanLHyio nocjieflOBaTejibHOCTb HyKJieo*nmoB oraocHTejibHO reHa Ion E. coli h 
npejiHa3HaHeHHOH jxsui 3KcnpeccHH nKPHK, r#e: 

a - B3aHM00TH0iuemDi nocjie^oBaTejibHOCTen HyKJieomnoB reHa Ion h 

HCKyCCTBeHHOH XHMHHeCKH CHHTe3HpOBaHHOH IIOCJieflOBaTeJIbHOCTH flHK, 3epKaJIbHO- 
20 CHMMeTpHHHOH OTHOCHTeJIbHO reHa (+ UenH COOTBeTCTByiOT nOCJieflOBaTeJlbHOCTHM 

nKPHK parlon h mPHK); c h HTe3 Hp ob aH h an £HK b KOHCTpyiaiHH Haxozunrc* non 
KOHTponeM npoMOTopa lac, o6ecneHHBaiomHM 3KcnpeccHK> nKPHK parlon; 

6 - B3aHMOOTHOineHHfl Meacay mPHK reHa Ion h mcPHK parlon; 

b - reHbi b lux-peryjiOHe: npoMOTopbi pr h pi b lux-peryjiOHe pa6oTaiOT Ha pa3Hbix 
25 uemix, reHbi noKa3aHbi cbctjimmh npaMoyroJibHHKaMH; Lon 6ejiOK flerpaanpyeT npoayicr 
reHa R, aKTH b h pyio m hh pi h, tcm caMbiM, npenflTCTByeT pa6oTe reHOB, o6ecneHHBaioiHHx 

JIIOMHHeCUeHUHK). 

Onr. 2 noKa3biBaeT pe3yjibTaTbi jnoMHHecueHiiHH KJieTOK E. coli, KOTopan 
HaojiioziaeTCH npH caitfieHCHHre reHa lon b pe3yjibTaTe 3KcnpeccHH (parlon), tjxc: 
30 Lux-peryjioH Vibrio fischeri 6mji BBeaeH b lon + hjih lon" kjictkh E. coli. B 

nojiyneHHbie lon + kjictkh aonoJiHHTejibHo nop03Hb bboahjih TaioKe KOHCTpyioiHio, 
C03>aaHHyK) Ha ocHOBe Beicropa pUC12, cnoco6Hyio SKcnpeccnpoBaTb nKPHK parlon hjih 
Hcxozmyio njia3MH/iy pUC12, He co^epacamyio BCTaBKH. noKa3aHa 3aBHCHMOCTt 
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HHTeHCHBHocTH jiioMHHecueHUHH cycneH3HH KJieTOK, onpeaeJiaeMaa c noMomwo 
jiiOMHHOMeTpa (□V), ot onraHecKOH iuiothocth (OD550). CaiiJieHCHHr reHa Ion Bbi3biBaeT 
CBeneHHe TpaHC(£>opMaHTOB, coaepacamnx KOHCTpyKiiHio parlon. 

3>ht. 3 npe^CTaBJiHeT aaHHbie o cTpyicrype ^HK-kohctpykuhh, coflepacamefi 
5 3epKajibHyio nocjieflOBaiejibHOCTb HyiuieoTHAOB othochtcjibho reHa Kruppel flpo30(}>HJibi 
h npe^Ha3HaHeHHoii jym 3KcnpeccHH nKPHK (Kr-par), rae: 

a - B3aHMOOTHomeHHa nocJie^OBaTejifcHocTeH HyKJieomziOB reHa Kr h 

HCKyCCTBeHHOH XHMHHeCKH CHHTe3HpOBaHHOH nOCJieflOBaTeJIbHOCTH ^HK, 3epKaJIbHO- 
CHMMeTpHHHOH OTHOCHTeJIbHO reHa (+ UeilH COOTBeTCTByiOT nOCJie^OBaTeJlbHOCTHM 

10 iikPHK Kr-par h mPHK); CHHTe3HpoBaHHaa ffttK b KOHcnpyKUHH HaxoflHTca nojx 
KOHTponeM npoMOTopa PHK noJiHMepa3bi T7, o6ecneHHBaiomHM 3KcnpeccHK> nKPHK Kr- 
par (cHHTe3 no flpyroft uenn KOHCTpyKUHH b Beicrope pGEM-1 o6ecneHHBaeTca 
npoMOTopoM PHK nojiHMepa3bi SP6); 

6 - B3 aHMOOTHomeHHH Mea^y mPHK reHa Kr h nKPHK Kr-par; 
15 <D H r. 4 noKa3biBaeT (J)eHOTHnbi HOpMajibHOH jihhhhkh ^po30(J)HJibi h (JjeHOKonHH 

Kr, nojiyneHHbix nocjie HHbeKUHH nKPHK Kr-par, rae: 

a - (|)eHOTHnbi HopMajibHofi jihhhhkh flpo30(J)HJibi 9 

6 - (J)eHOTHnbI JIHHHHKH, pa3BHBUieHCH H3 3Nl6pHOHOB, HHbeUHpOBaHHblX PHK Kr- 

par, HMeiomnx aejieuHH TopaKajibHbix cerMeHTOB, a TaiOKe oahoto nepeflHero 
20 a6,aoMHHajibHoro ceraeHTa, 

b - <|)eHOTHnbi jihhhhkh, pa3BHBUieHca H3 3M6pH0H0B, HHi»euHpOBaHHbix PHK Kr- 
par, HMeiomnx AejieuHH TopaKajibHbix cerMeHTOB, a TaiOKe Tpex nepe^HHX 
a6,aoMHHaJibHbix cerMeHTOB. 

CTpejiKa yKa3biBaeT aTonHHecKH pa3BHBineeca tfbixajibue, TaiOKe xapaKTepHoe j\nx 

25 (JjeHorana Kr. 

PaCKpblTHe CymHOCTH H306peTeHHH 

B ocHOBy npeflJiaraeMoro H3o6peTeHHH nojioaceHa 3aflana noBbiineHH* HaaeacHOCTH 
PHK-HHTep^epeHUHH, npn kotopoh 6buiH 6bi HeB03MO)KHbi peBepcHH, npHBOflmwe k 
30 cHHTe3y uenn mPHK Ha KOHCTpyKunax, hcxoaho npe;ma3HaHeHHbix ana reH- 
cneuH(J)HHeKoro caiirceHCHHra. 

npe^Jio^ceH cnoco6 H3MeHeHHH reHeranecKHX cbohctb opraHH3Ma nyreM PHK- 
HHTep4)epeHUHH, npHBO/wwefi k reH-cneun^HHecKOMy caitaeHCHHry Bbi6paHHoro reHa c 
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noMoiufeio MOJieicyji PHK, CHHTe3HpoBaHHbix in vitro, npH 3tom HcnoJib3yiOT MOJieicyjiM 
PHK, KOMiuieMeHTapHbie b napajmejibHOM HanpaBJieHHH (nKPHK) mPHK Bbi6paHHoro 
reHa, KOTopbie cHHTe3HpyiOT in vivo hjih in vitro Ha HCKyccTBeHHOH nocjieaoBaTejibHocra 
AHK, HMeiomeH 3epicajibHO-CHMMeTpHHHyK) nocjieflOBaTejibHOCTb HymieoTHflOB no 
5 OTHomeHHK) k nocne^oBaTeJibHocTH HyKJieonmoB reHa. 

npeflJiaraeMHH cnoco6 npHBOflHT k 3(J>4)ckthbhoh PHK-HHTep4)epeHUHH h reH- 
cneuH4)HHecKOMy cafijieHCHHry h HCKJimaeT chhtc3 mPHK, t.k. b KOHcrpyicuKHx 
HcnoJiB3yeTCH HeroMOJiorHHHaa HCKyccTBeHHan nocjieflOBaTejibHOCTb JJfiK. 
Ilpe^jio^ceHHbiH cnoco6 ocyinecTBJiaiOT cJie^yioiUHM o6pa30M: 
10 1. Bbi6HpaioT reH, aKTHBHocTb KOTOporo HeacejiaTejibHa (t.c cma npHBowT k 
3a6oJieBaHHK) hjih HapymaeT 6HOTexHOJiorHHecKHH npouecc); 
2. XHMHHecKH CHHTe3HpyiOT HCKyccTBeHHyio nocJieflOBaTeJibHOCTb ZJHK, HMeiomyio 
3epKajibHoe HepcnoBaHHe HyiaieoTH^OB no OTHomeHHK) k Bbi6paHOMy reHy hjih ero 
nacTH; 

15 3. Totobht reHerHHecKyio KOHCTpyKUHio, b KOTopofi Hcnojib3yioT pa3HOo6pa3Hbie 
Beicropbi, coaepacamne CHHTe3HpOBaHHyio #HK nojx hjokhbim npoMOTopoM h flpyraMH 

nOCJie^OBaTeJIbHOCTHMH, BatfCHHMH flJlfl 3(J)4)eKTHBH0H 3KCnpeCCHH H flJIfl 

"npaBHJibHoro BiiHCbiBaHHH" KOHCTpyKijHH b xpoMocoMHbie flOMeHbi; 
4. KoHCTpyxuHio TeM hjih HHbiM nyreM BBOflaT b opraHH3M jxn* CHHTe3a nnPHK in vivo 
20 (TpaHC<t)opMauHfl), jih6o mcPHK CHHTe3HpyioT in vitro Ha KOHCTpyiajHH h bbozuit b 

OpraHH3M C nOMOUIblO HHbeKItflH. 

H3o6peTeHHe noacHfleTca KOHKpeTHWMH npHMepaMH ocymecTBJieHHH cnoco6a 

H3MeHeHHH TeHeTHHeCKHX CBOHCTB OpraHH3Ma, B KOTOpblX 3TH H3MeHeHHfl npOJIBJIHIOTCH 

KaK H3MeHeHHH 4>eHOTHna, h HJiJiiocTpHpyeTCfl 4 (jjHrypaMH. 

25 

CBeaeHHH, noflTBepacnaiomHe B03Mo>KHocTb 
ocymecTBJieHHH inoSpeTeHHH 

IlpHBefleHHbie aaJiee npHMepu hbjihiotch npeanoHTHTejibHbiMH, npej3Ha3HaneHbi 

JIHUIb J3J1H ncaTBep^eHH^ B03MOHCHOCTH OCymeCTBJieHHfl H306peTeHHH H He flOJDKHbl 

30 craTb ocHOBaHHeM una orpaHHneHHa o6*eMa npHTH3aHHH 3aHBHTeJiH. CneunajiHCT b 
aaHHOH o6jiacTH TexHHKH 6e3 Tpy^y HaitaeT bo3mohchocth hhmx BonjiomeHHH 
H3o6peTeHH5i, KOTopbie 6e3ycji0BH0 noanaaaioT uojx npHTjmHHH 3aaBHTejia, oTpaaceHHbie 

B 4>0pMyJie H306peTeHH«, npHBOflHMOH HH5KC 
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IIpHMep 1. PHK-HHTep4>epeimHH b KJieTKax Escherichia coli c noMombio 
MOJieKyji PHK, KOMnjieMeirrapHbix b napaJiJiejibHOM HanpaBJieHHii mPHK reHa Ion, 
CHHTe3npoBaHHLix in vivo. 

Ten Ion Bbi6paH b KanecrBe MOflejiH, nocKOJibKy oh HBJuieTCJi oahhm H3 
5 kjhohcbbix b peryjwuHH MHorax npoueccoB b KJicncax E. coli. 

XHMMHeCKH CHHTe3HpOB3Ha HCKyCCTBeHHafl nOCJieflOBaTCJIbHOCTb ffHK flJIHHOH 95 

bp (bp - napa ocHOBaHHH b £HK hjih PHK), HMeiomaa 3epKajibH0 cHMMeTpHHHyio 
nocjieaoBaTeJibHocTb HyicneoTH^OB no othoihchhio k cooTBercTByiomeH o6jiacTH reHa Ion. 
3Ta flHK HcnoJib30BaHa jxim co3,aaHHa KOHCTpyicuHH Ha ocHOBe Beicropa pUC12, b 
10 KOTopoH non KOHTponeM lac-npoMOTOpa HaxoflHTCH uenb, sKcnpeccnpyiomafl nKPHK 
parlon (Oht. 1 a, 6). 

rionyneHHaH KOHCTpyKiuw c noMombio TpaHc4)opMauHH BBe/jeHa b KJieTKH E. coli. 
3a BJiHHHHeM nicPHK parlon Ha aKTHBHocTb 3HfloreHHoro reHa Ion cjiefljrr 
no 34>4>eKTy nocjie^Hero Ha pa6oTy lux-peryjiOHa, BHeceHHoro b kjictkh E. coli m kjictok 

15 Vibrio fischeri. Lon-npoTea3a flBJiaeTca HeraTHBHbiM peryjiHTopoM lux-peryjiOHa, t.k. OHa 
cneuH(J)HHecKH aerpaanpyeT 6eji0K LuxR. IlocjieOTHH b KOMnneKce c aBTOHHayKTopoM 
3anycKaeT chhtc3 6ejiKOB, o6ecneHHBaiomHX jnoMHHecueHijHK). llpoMOTopbi pr h pi b lux- 
peryjioHe pa6oTaioT Ha pa3Hbix uermx, renu noKa3aHbi cbctjihmh npflMoyrojibHHKaMH 
(Oht. 1 b). Akthbho pa6oTaiomHH reH Ion Bbi3biBaeT penpeccHio TpaHCKpHnijHH lux- 

20 peryjioHa, hto ("DeHoranHnecKH np o h b jih gtcsl b noaaBJieHHH jnoMHHecueHUHH. HanpOTHB, 
cafijieHCHHr reHa Ion npHBO^HT k yBCJiHHeHHio KOHueHTpauHH LuxR h, cjie^oBaTejibHo, k 
aKTHBauHH TpaHCKpHniiHH lux-peryjiOHa, hto npHBOziHT k 3aMeTHOMy ycHJieHHio CBeneHHH 
KJieTOK. Lux-peryjiOH b cocTaBe 16 kb BamHl (J)parMeHTa /JHK Vibrio fischeri, 6biji 
BBe,aeH b lon + kjictkh E. coli K12 AB1157, a TaioKe b Ion* kjictkh E. coli K12 AB1899 

25 (lonl). 

B noJiyMeHHbie lon + kjictkh nonoJiHHTejibHo nopo3Hb bboaot TaioKe KOHcrpyKimio, 
C03ziaHHyK) Ha ochobc Beicropa pUC12, cnoco6Hyio SKcnpeccnpoBaTb iikPHK parlon hjth 
HcxoOTyio njia3MH^y pUC12, He coflepacamyio BcraBKH. CafljieHCHHr reHa Ion 
onpeflejunoT no B03pacTaHHK) cbchchh* kjictok. HirreHCHBHOCTb jnoMHHecueHUHH kjictok, 
30 3KcnpeccHpyiomHx nKPHK parlon B03pacTaeT Ha hcckojibko nopajiKOB no cpaBHeHHK) c 
KOHTponeM, coaepacameM Hcxoxmyio njra3MH^y pUC12 (Onr. 2). 

ripH BbipaniHBaHHH TpaHC({)opMaHTOB parlon Ha TBepzibix cpenax Ha6jnojiajiH 
pa3BHrae "cjiH3HCTbix" kojiohhh, hto xapaKTepno jxnn Ion" (j)eHOTnna hjih cafijieHCHHra 
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reHa Ion. 

IIpuMep 2. no^yneHHe (J>eHOKonnM Kruppel (Kr) npH mrbeKmisix b 3m6phohm 
,apo3o4)HJisi PHK, KOMnjieiweHTapHOH mPHK b napajuieJibiiOM HanpaBJieHHH, 
CHHT63HpoBaHHoii in vitro. 

5 Kr - roMeoTHHecKHH reH, <3.kthbhhh yace b 3HroTe h KOHTpojiHpyiomHH 

o6pa30BaHHe cerMeHTOB Ha paHHeii 3M6pHOHajibHofi ctshhh pa3BHTHa ^po3o4>HJiti Bw6paH 
b KanecTBe MO^ejiH, no3BOJWK)meH Ha6jno/iaTb paHHee pa3BHrae b MHoroKJieTOHHOM 
opraHH3Me. MyraHTbi Kr HMeiOT ^ejieimn npHJieacamnx TopaicajibHbrx h nepeflHHx 
a6;iOMHHanbHi>ix cerMeHTOB. <E>eHoranHHecKn 3to 3aMeTHO cpa3y nocjie pa3BHraa 

10 KyrHKyjiM h BWJiyiuiHBaHHH jihhhhok. MyraHTbi Kr HMeiOT ^ejieuHH TopaicajibHbix 
cerMeHTOB h ot o^Horo jxo HecmnbKHx a6^0MHHajibHbix cerMeHTOB, a HHoraa TaioKe 
aTonnnecKH pa3BHBiHHeca ^bixajibua b nepeflHeii qac™ Tejia jihhhhkh [E. Weischaus, C. 
Nusslein-Volhard, H. Khiding, Development, 1984, vol. 104, p. 172]. TaKHM o6pa30M, 
MyraHTbi Kruppel hmciot yHHKaJibHHH 4>eHOTHn, npoHBJi^iomHHCH yace nepe3 cjtkh 

15 pa3BHTRH 3m6phohob ,apo3o4)HJibi, hto yno6HO ;wa H3yneHHJi bjiktohh PHK Ha 4>eHoran. 
/JononHHTejibHbiM apryMeHTOM c nojib3y Bbi6opa aaHHOH MoaeJiH 6bino to 
o6cTOHTeJibCTBO, hto BJiHKHHe HHbeKi^HH aHTHCMbicjiOBOH PHK Kr 6bino npoBe^eHO paHee 
[U.B. Rosenberg, A. Preiss, E. Seifert, H. Jackie, D.C Knippe, Nature, 1985, vol. 313, p. 
703]. 

20 XHMHHeCKH CHHTe3HpyK)T HCKyCCTBeHHyK) nOCJie^OBaTeJIbHOCTb fftiK ZU1HHOH 160 

bp, HMeiomyio CHMMeTpHHHyio noaneaoBaTejibHOCTb HyioieomaoB no o6jiacra reHa Kr 
(<5ht. 3 a, 6). GficoyeT noOTepKHyrb, mto aHTHCMbicjiOBbie PHK cHHTe3HpyK)T Ha 
He3HaHameH uenH Toro ace caMoro reHa, Tor^a icaic nKPHK MoaceT SbiTb CHHTe3HpoBaHa 
TonbKO Ha reTepojiorHHHOH nocjieflOBaTeJibHOcra #HK, HMeiomefi 3epicajibHO- 
25 CHMMeTpHHHoe Hepe^oBaHHe. 

CHHTe3HpoBaHHyio ,HHK Hcnonb3yioT juvl noJiyneHHH KOHcrpyKUHH b BeKTope 
pGEM-1, no3BOJiHK>niHM c npoMOTopa PHK nojiHMepa3bi T7 Becra chhtc3 nicPHK. 
nKPHK 6buia Ha3BaHa Kr-par, t.k. OHa KOMnjieMeHTapHa mPHK reHa Kr b napajiuejibHOM 
HanpaBJieHHH. 

30 3M6pHOHbi jihhhh Oregon RC HHbeimpyioT npenapaTaMH nxPHK b o6jiacTb 

njia3Mbi 3a^Hero nojiioca Ha ct3#hh chhuhthh h HHKy6HpyK>T nojx bojxovl npn 25°C b 
TeneHHe 18-24 nacoB. 3aTeM totobkt npenapa™ Kyroicyjibi h Ha6jnoflaioT pa3BHrae 

CerMeHTOB J1HHHHOK XIOJX (J)a30BO-KOHTpaCTHbIM MHKpOCKOnOM. 



WO 01/42443 PCT/RU00/00504 

8 

06Hapy)KeHO pa3Bnrae jihhhhok HMeiomnx xapaicrepHLiH Kr-$eHOTHn. B 

KOHTpOJIbHBIX 3KCnepHMeHTaX, nOCJie HHbeKlJHH PHK, CHHTe3HpOBaHHOH Ha 

npOTHBonoxi05KHOH uenn toh ace KOHCTpyKUHH c noMombio SP6 PHK nojiHMepa3bi, 

Ha6jIK)flaK)T TOJIbKO pa3BHTHe HOpMaJIbHblX JIHHHHOK. 

5 <J>hi\ 4 npeflCTaBJiaeT HopMajibHyio jiHHHHKy (a), a TaioKe jxbq jihhhhkh, 

nojiyneHHMe nocjie HHbeiajHH npenapaia Kr-par (6, b). riocjie^HHe HMeK>T aejieuHH 
TopaKajibHbix cerMeHTOB h oziHoro hjih Tpex 6pK>uiHbix ceraeHTOB h SKTOimnecKH 
pa3BHToe flbixajibue b nepezmeH nacTH Tejia jihhhhkh, hto xapaKTepHo jxjisi (|)eHOTHna Kr. 
HacroTa noaBJieHH* <j)eHOKonHH Kr nocjie HHbeKiuiH PHK Kr-par npHMepHO 
10 cooTBeTCTByeT TaKOBOH nocjie HHbeiajHH cooTBeTCTByiomeH acPHK [U.B. Rosenberg, A. 
Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 703]. noica3aHO, hto b 
MHoroiaieTOHHOM opraHH3Me, B03^eHCTByn nKPHK Ha 3KcnpeccHK) KJHoneBoro reHa 
,aH(J)4)epeHUHpoBKH, noJiynaiOT HanpaBJieHHoe H3MeHeHHe reHeraHecKHX cbohctb 
opraHH3Ma. 

15 TaKHM o6pa30M, o6HapyaceHO BJiHJiHHe 3epKanbHbix HHBepcHH HyKJieoTHflHbix 

nocjie^OBaTejibHOCTeH, TeM hjih hhmm nyreM BBeaeHHbix b opraHH3M, Ha ero 4>eH0THn. 
OcHOBHoe npeHMymecTBO npejuiaraeMoro cnoco6a coctoht b tom, hto 3epKanbHbie 
nocjie^OBaTeJibHOcra cnoco6Hbi o6ecneHHTb chhtc3 nxPHK h PHK-HHTep^epeHUHio, ho, 
6yzjyHH reTepojiorHHHbiMH nocjie^oBaTejibHOCTHMH, He Moryr CHHTe3HpoBaTb 

20 cootb eTCTByiomyio mPHK. IIo3TOMy npn HcnoJib30BaHHH 3Toro no^xoaa 
("najiHH^ipoMHbiH noaxofl"), b otjikhhc ot Tpa^HUHOHHoro cnoco6a, Hcnonb3yemero 
acPHK ("aHTHCMbicjioBOH noflxojj"), He mokct npoH30HTH peBepcH* h HanaTbcn cHHTe3 
uenH mPHK. 

H3o6peTeHHeM npejuioaceH o6iuhh noflxoa k H3MeHeHHK) reHeTHHecKHX cbohctb 

25 0praHH3Ma, OCHOBaHHblH Ha 6H0J10rHHeCKHX CBOHCTBax 3epKaJlbHbIX HHBepCHH 

HyKJieoTH^Hbix nocjie^oBaTejibHOCTen h peajiH3yiomHHCH b PHK-HHTep<t>epeHiiHH, 
npHBo^meH k reH-cneuH<j)HHecKOMy caftjieHCHHry. npe/waraeMbiH cnoco6, OCHOBaHHblH 
Ha o6HapyaceHHOH bmcokoh h H36npaTejibHOH 6HOJiorHHecKOH aKTHBHOcra TpaHCKpHnTOB 
c 3epicajibHbix HHBepcHH HyKneoTH^Hbix noc^ewBaTeJibHOCTen, npHBo^HT k H3MeHeHHK) 
30 4)eHOTHna h MoaceT 6biTb Hcnojib30BaH jinx uejieii reHOTepannn b Me^HUHHe, a TaK^ce b 
cenbCKOM xo3«HCTBe h b npoMbiuiJieHHOH 6HOTexHOJioraH nnx reH-cneuH4)HHecKoro 
caftjieHCHHra Tex reHOB, 3KcnpeccH* KOTopbix cnoco6cTByeT pa3BHTHio Tex hjih hhwx 
3a6oJieBaHHH hjih HapyuiaeT npouecc Hapa6oTKH Heo6xo;iHMoro npoflyicra. 
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OOPMYJIA H30EPETEHEW 

Cnoco6 H3MeHeHHJi reHeranecKHx cbohctb opraHH3Ma nyreM PHK- 
HHTep(J)epeHUHH, npHBO^meii k reH-cneuH(J)HHecKOMy caibieHCHHry Bw6paHHoro reHa c 
5 noMombio MOJieieyji PHK, cHHTe3HpoBaHHbix in vitro, OTJiimaiomHHCH TeM, hto 
Hcnojib3yK)T MOJieKyjibi PHK, KOMimeMeHTapHbie b napajuieJitHOM HanpaBJieHHH (nicPHK) 
mPHK BbiopaHHoro reHa, npn stom nKPHK CHHTe3HpyroT in vivo hjih in vitro Ha 
HCKyccTBeHHOH nocjieflOBaTejibHOcra #HK, HMeiomeft 3epKajibHO-CHMMeTpHHHyio 
nocjie^oBaTeJibHocTb HyioieoTHflOB (3epKajibHaa HHBepcH*) no OTHomeHHJO k 
10 nocjieaoBaTeJibHocTH HyKJieomaoB reHa. 
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